Introduction
Rabbit and hare females ovulate in response to copulation. Oestrous periods occur in various physiological situations : in non-pregnant non-pseudopregnant females, 6-or 7-day cycles of sexual attraction to the male have been described in the rabbit, Oryctolagus cuniculus (Myers & Poole, 1962) and in the brown hare, Lepus europaeus (Caillol & Martinet, 1979) . In both species, sexual responsiveness to males decreases during pregnancy, but sporadic sexual chases and matings persist and increase just before parturition (Hediger, 1949; Beyer & Rivaud, 1969; Martinet, Llegouis & Moret, 1970) . During pseudopregnancy, receptivity is maintained at a low level in the rabbit (Hammond & Marshall, 1925) and hare (Caillol & Martinet, 1979) . In ovariectomized rabbits, as in many other species, oestradiol induces sexual behaviour while progesterone inhibits this behaviour (Beyer & McDonald, 1973) . Nevertheless, hares and rabbits may display oestrous behaviour even when circulating progesterone concentrations are high.
In rabbits receptivity increases at the end of pseudopregnancy while progesterone levels decrease. We have therefore studied the pattern of sexual behaviour during pseudopregnancy in relation to circulating progesterone and oestrogen concentrations in domestic rabbits.
Materials and Methods
Animals. Seven virgin New Zealand female rabbits housed in individual cages and fed commercial pellets ad libitum were used when 4-5 months old. Pseudopregnancy was induced in females displaying a red turgescent vulva suggesting sexual receptivity (Lefevre & Moret, 1978) Munro, Renton & Butcher (1979) Castanier & Scholler (1970) . The different fractions were then dried and steroids were dissolved in phosphate buffer (pH 7-25) . Recovery was determined in an aliquot; two samples of 01 ml were incubated at 4°C for 3 h with the diluted antibody, then for another 2 h after addition of the radioactive steroid according to Caillol & Martinet (1976) . Bound and free fractions were separated using a charcoal-dextran mixture. The blank values, run with each assay, were below assay sensitivity. The principal reliability criteria of these assays are shown in Sexual behaviour
Results
Description of the behavioural events. When the female was introduced into the cage of the male, he began to nuzzle her behind the ears and around the genital area. The female reacted to the male in the following ways: (i) by flattening to the floor in a corner of the cage; (ii) by circling, i.e. the female ran away quickly from the male and circled around, sometimes jumping; (iii) Text- fig. 1 . (Text-fig. 2c ). Oestrogen levels varied widely from one female to another; they remained below 15 pg/ml throughout pseudopregnancy in 4 females (A, B, fig. 3 ). 
Discussion
These results show that the difference between dioestrous and oestrous behaviour is not easy to establish in the rabbit. When introduced into the cage of a male, females may display 3 different behavioural patterns: flattening, circling away from the male or standing still ready to mate. Flattening, running or circling have been considered as dioestrous behaviour in the wild (Southern, 1947; Rowley & Morrison, 1955) as in the domestic rabbit (Heath, 1972) . Our findings, however, show that flattening and circling very often precede lordosis and submission to mating; nevertheless flattening can be considered as an indication of dioestrus rather than oestrus. Mounting the male which is always followed by submission to mating seems to be a sign of "intense heat" as noted by Hammond & Marshall (1925) and Yaschine, Mena & Beyer (1967) . Hughes & Myers (1966) and Rubin & Azrin (1967) who all reported irregular and unpredictable matings during pseudopregnancy with an increased incidence of matings at the end of this period. We did not, however, observe a 6-day cycle of "sexually orientated activities" as described by Hughes & Myers (1966) (Lefevre & Moret, 1978) or after pregnancy or pseudopregnancy (Friedman, 1938) .
The mean peripheral serum levels of progesterone recorded in the present study are similar to those reported previously for pseudopregnant rabbits (Fuchs & Beling, 1974 Richardson & Oliphant, 1981) . Among the 7 females studied, one exhibited very high levels of progesterone which could not be explained.
Serum oestradiol and oestrone levels fluctuated between 0 and 140 pg/ml throughout pseudopregnancy, the mean level of oestradiol being slightly higher than that of oestrone ; there was no definite change in the oestrogen levels during pseudopregnancy. Few data are available concerning the patterns of peripheral serum oestrogen levels during that period. Batra, Owman, Sjöberg & Thorbert (1979) reported oestradiol levels fluctuating between 32 and 49 pg/ml and increasing slightly on Day 18 of pseudopregnancy. The same pattern was described by Browning et al. (1980) , but with levels varying below 10 pg/ml. Richardson & Oliphant (1981) found oestradiol levels between 20 and 50 pg/ml and no variation at the end of pseudopregnancy. The pseudopregnant females in our study could be divided into two groups according to sexual behaviour, and there were some differences in their circulating steroid levels. The progesterone levels of does in deep dioestrus until Day 18 exceeded 5 ng/ml until Day 15, and their oestrogen levels were always undetectable. However, for females submitting to mating whatever the stage of pseudopregnancy, progesterone levels began to decrease on Day 13 and the oestrogen levels were detectable and variable, but, in one doe rabbit, very high levels of circulating progesterone did not inhibit oestrous behaviour. These findings agree with Beyer & McDonald (1973) who reported that oestrogen injections promoted oestrous behaviour in ovariectomized rabbits whereas progesterone injections in oestrogen-treated ovariectomized animals inhibited this behaviour. Using techniques of active immunization against sex steroids, Elsaesser (1980) showed that oestrogens are necessary for receptivity in the rabbit and that progesterone inactivation does not interfere with receptivity. The role of aromatizable androgens in the appearance of receptivity in the rabbit has also been demonstrated (McDonald, Vidal & Beyer, 1970; Elsaesser, 1980) ; but no data are available concerning the circulating levels of these steroids during pseudopregnancy. The relationship between testosterone and androstenedione concentrations and sexual behaviour would provide valuable information on the hormonal initiation of receptivity in rabbits: during pregnancy, circulating levels of testosterone are higher than those of oestradiol (Lau, Saksena & Salmonsen, 1982) and, in the ovarian vein, the testosterone/oestradiol ratio is about 10 (Hilliard, Scaramuzzi, Pang, Penardi & Sawyer, 1974) .
